I. INTRODUCTION
Mobile phone also known as cellular phone which is short range, portable electronic device used for voice or data communication over a network. According to the research, by the year of 2007, the total number of mobile phone subscriptions in the world had reached about 3.3 billion or equivalent to half of the human population. The increasing number of mobile phones users had contributed to health issues concern among the public. There are numerous researches and studies have been carried out onto the adverse health effects of electromagnetic radiation exposure [1] [2] [3] [4] .
A fundamental parameter for discussing the health risks of electromagnetic field power absorption in the human head is the specific absorption rate (SAR) [5, 6] . SAR is a measurement of the rate at which radio frequency (RF) energy is absorbed by the body when exposed to radio frequency electromagnetic field over a given period of time. It also can be defined through mathematical approach as the equation 1.1 below with the units Watts per kilogram, W/kg [7, 8] .
Where σ the conductivity of the tissue, E is is the electric field density in the tissue and ρ is the density of the tissue.
II. METHODOLOGY
This paper mainly investigate human health implication by the used of 900MHz and 1800MHz mobile phone. Finite Difference Time Domain (FDTD) is used to simulate the modeling. There are three option of SAR value in FDTD. They are SAR distribution, SAR in 1g weight and SAR 10g weight. This investigation covered SAR distribution only for a model of human head. SAR distribution was calculated for the distance between the monopole antenna and the head in the range of 10mm. The frequency used for the simulation was chosen to be 900MHz and 1800MHz with mobile phone radiated power of 0.6W.
First, the mobile phone is modelled with the guide of FDTD manual. Then, it is simulate in order to get the radiation pattern of the 900MHz and 1800MHz mobile phone. After that, human head with the attachment of mobile phone is created for the next simulation purpose. The radiation pattern of mobile phone with and without the attachemnet of human head is compared. After comparing the radiation pattern, the simulation of SAR distribution of mobile phone with the attachment of the human head is taken part. Then proceed with the analysis process of the results.
III. THE HUMAN HEAD MODELLING
The human head model constructed with respected to the FCC, IEEE and IEC standards. It assembled only human brain tissue as it is a largest part in the head. The simulation covered the SAR distribution onto the human brain. The parameters of brain tissue are given in Table 1 
IV. THE MOBILE PHONE MODELLING
The mobile phone model equipped with a monopole internal and external antenna are constructed. The size of the phone case is 54 X 15 X 75 mm in x-, y-and z-direction, respectively. The phone itself is located vertically approximately 10mm beside the head. The phone case and antenna are devoted as a metal type. The dielectric properties of the metal are reported in Table 1 .2 which is obtained from Fidelity's case study. Figure 1 .4 for 900MHz and 1800MHz, respectively. From that result, it can be concluded that the radiation pattern is change as the mobile phone attached to human head. It means that the electromagnetic energy is already distributed in the human head. Both phones model with external and internal monopole antenna radiated a power of 0.6W are placed vertically at a distance about 10mm next to the head model. The results are shown as Table 1.3 and Table  1 .4, which is referred to external and internal monopole antenna associated with SAR distribution, respectively. The human head and mobile phone modeling for both external and internal monopole antenna are presented in Figure 1 .9 and Figure 2 .0, respectively. From the result in Table 1.3 and Table 1 .4, 900MHz has greater SAR rating than 1800MHz. This emphasize teory by [5] where the absorption at 1800MHz is more superficial than at 900MHz due to the effect of the skin depth. The depth of penetration of the RF field into the tissue depends on the frequency of the field and is greater for lower frequencies [6] . Then, in term of antenna different, the internal antenna has greater SAR rating than external antenna. This happened due to the location of the antenna itself. The external monopole antenna is located directly near human head. However, the internal antenna is located directly to human ear [7, 8] . It means that the internal monopole antenna is nearer than external monopole antenna.
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VI. CONCLUSION
From the results that have been shown and discussed, the SAR values obtained associated with SAR distribution to human brain tissue that exposed to the electromagnetic wave either for mobile phones of 900MHz or 1800MHz do not exceed the limit threshold exposure 4W/kg (head) that had set by the international health organization. However, some scientists report do points out that the use of mobile phones do consists of long term effects such as changes in brain activity, reaction times, and sleep patterns [9] . These effects are small and have no apparent health significance. Therefore it can be concluded that, according to the study, there is no concrete evidence show that exposure to radiation will cause adverse health effects toward human.
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